Abstract. Resistance measurements of λ-(BETS) 2 FeCl 4-x Br x (x=0.7) have been performed to investigate the high magnetic field electronic state. When the magnetic field is applied exactly parallel to the c axis (in the conducting layers), superconducting phase is stabilized above 27 T for T< 2K after the antiferromagnetic insulating (AFI) phase is removed. The critical temperature T c has a maximum at about 32 T, which is in good agreement with the case for x=0. However, the AFI phase is more stabilized for x=0.7 than for x=0.
INTRODUCTION
BETS system including Fe ions has attracted great interest because of intriguing phenomena arising from the interaction between the π conduction electrons and the localized d moments. One of the most interesting features may be field induced superconductivity, which has been qualitatively interpreted in terms of Jaccarino-Peter compensation mechanism [1] [2] [3] . In λ-(BETS) 2 Fe x Ga 1-x Cl 4 , the super conducting (S) phase shifts to a lower field as x decreases whereas the anitiferromagnetic insulating phase (AFI) simply shrinks. The behavior is well understood by the reduction of the effective coupling between the π and Fe 3d moments [1] [2] [3] . In λ-(BETS) 2 FeCl 4-x Br x , on the other hand, it is reported that the AFI phase is more stabilized as x increases [4] . The result suggests that the π−d interaction, which determines the field region of the S phase, may increase with x. Therefore, it is of interest to investigate the high field electronic states of λ-(BETS) 2 FeCl 4-x Br x . Here, we report the in-plane resistance measurements of λ-(BETS) 2 FeCl 4-x Br x (x=0.7) in a wide temperature and field range up to 42 T.
RESULTS AND DISCUSSION
Figure 1 (a) shows the resistance of λ-(BETS) 2 FeCl 4-x Br x (x=0.7) under the magnetic fields exactly parallel to the c-axis (in the conducting layers). At 0.45 K, the resistance shows steep decrease down to zero at 27 T. This is the transition from the antiferromagnetic insulating (AFI) phase to the superconducting (S) phase. The transition field is almost constant below 2 K, but decreases with increasing temperature. As temperature increases, both the AFI and S phases are destabilized. Above 2 K, the S phase does not appear, instead the paramagnetic metallic (PM) phase is recovered. At 2.3 K and 2.5 K, the resistance up-turn is observed above 32 T. Above 3.0 K, only monotonic decrease is seen in the whole field region. Figure 1 (b) presents the magnetic phase diagram of λ-(BETS) 2 FeCl 4- * Corresponding author: S.Uji, e-mail: Uji.shinya@nims.go.jp
x Br x (x=0.7). The result for x=0 is also shown by solid curves for comparison. At zero field, the AFI transition takes place at higher temperature for x=0.7 than for x=0. Consequently, the AFI survives in a wider field range. At 27 T, there exists the competition between the AFI and S phases. The critical temperature T c has a maximum at about 32 T, which shows that the internal field created by the localized Fe moments is 32 T. This is in quite good agreement with that for x=0. Therefore, we can conclude that the strength of the π−d interaction does not change with x although T c is lower for x=0.7 than that for x=0. In λ-(BETS) 2 FeCl 4 , the AFI transition is understood as a Mott-like transition induced by the AF order of the Fe moments [5] . The transition temperature is expected to increase as the π−d interaction or U/t (ratio of the on-site interaction to the transfer integral) increases. Therefore, the experimental results suggest that U/t is more enhanced for x=0.7. The ionic radius of Br -is slightly larger than that of Cl -, so t probably decreases with x, which is ascribed to the negative chemical pressure by the Br substitution, i.e. the increase of the lattice constant.
In λ-(BETS) 2 FeCl 4-x Br x , the magnetization follows a Curie-Weiss law in the PM phase and the Weiss temperature decreases with x [5] . The result shows that the coupling J between the Fe moments is suppressed with x. The total J is given by the sum of the direct d-d coupling between the Fe moments and the indirect coupling mediated by the π−d interaction. The results of the extended Huckel molecular orbital calculations show that both couplings are comparable with each other [6] . 
